components ana systems. L»espue men ujseiumess, nuwever, ine Manufacturing Technology program has undergone funding reductions in the last couple of years, and the Industrial Modernization Incentives Program has been eliminated by DOD.
A program established by Congress in the Technology Competitiveness Act of 1988 provides technology development grants to single businesses, independent research institutions, or joint ventures (NIST, 1991). Awards are made for generic technology development and precompetitive technology, the latter being defined as "R&D activities up to the stage where technical uncertainties are sufficiently reduced to permit assessment of commercial potential and prior to development of application-specific commercial prototypes." One of the awards relating to materials development in 1992, for instance, was to the Nanophase Technologies Corporation to "develop the technology to produce commercial quantities of new nanocrystalline ceramics" (New Technology Week, 1992).
Design, Processing, and Data Bases
Detailed design methodologies based on conventional materials are often not valid for new materials. For example, polymeric and composite parts are designed to net shape, while metal parts often are designed to be machined. There are major differences in deformation behavior; metals yield and strain-harden, while composites are stiffer, and ceramics do not yield. There are also significant differences in joinability—metals can usually be welded and mechanically fastened easily, while non-metallic materials cannot. Finally, there are differences in the directionality of properties—metals can usually be processed to have isotropic properties, while composites are anisotropic. These differences, and others, require fundamental changes in design approaches.
To achieve the low-cost materials and processing necessary to satisfy commercial markets requires widespread application of concurrent engineering. This will permit real-time exchange ofrpose of Title III is the creation of an economically viable production capacity.
